Water consumption is an amount characteristic to individual water sup-ply systems. It is described by values of the unitary consumption of water and unevenness coefficients. An analysis of consumption for the years 2009-2016 in two systems which are diverse in terms of the number of supplied recipients as well as the intended water use is presented. The values of unitary consumption indices as well as hourly and daily irregularity of consumption were calculated, and factors influencing the irregularity of consumption in different time frames indicated. Conclusions regarding the amount and irregularity of consumption were drawn and compared with guidelines and other analysed systems.
INTRODUCTION
The basis for dimensioning water supply systems is a balance sheet, created based on the "Guidelines for Programming the Water Demand and the Amount of Waste Water in Urban Settlement Units" [6] . Values established in such a way are verified on operating systems. For many years now, restricted water consumption has been observed in Poland [1, 2, 3, 6, 7, 8, 12] , with changes in the way of calculating water consumption, the installation of water metres, or the rising price of water indicated among the factors causing such a state of things [4, 9, 12, 14] . An important aspect is also the irregularity of water consumption, which may be analysed in various time frames -year, month, week or day. Factors determining such variation include lifestyle, habits, or the organization of the water recipients' workday, as well as meteorological conditions [12, 14] . Water consumption and its irregularity are reflected in the reliability of both the water distribution as well as waste water disposal system. These values influence the retention period and, as a consequence, the quality of the water that the recipients are supplied with [5, 11] . Information collected in the period of eight years was the basis for calculating the values characterizing water consumption in two water supply networks in Lower Silesia Province. Subjected to analysis was the measure and irregularity of water consumption in various time frames.
CHARACTERISTICS OF WATER SUPPLY SYSTEMS
The analysis concerns water usage in two water supply systems. One of them provides water to the city of Chocianów, and the other to the villages of Parchów and Pogorzeliska, located in Chocianów County of Polkowicki District in Lower Silesia Province (Figure 1 ). The analysed systems are supplied by underground water intakes. They vary significantly in terms of size; the water supply system in Chocianów is approximately 45 km, in Parchów approx. 17 km, and in Pogorzeliska -approx. 9 km. The number of inhabitants supplied with water in the individual settlement units in the years 2009-2016 has been presented in Table 1 . The intended use of the water also varies. In Chocianów, it is used mainly for residential needs, whilst in Parchów and Pogorzeliska, water is intended for the needs of inhabitants and farmsteads. The annual water consumption in the individual water supply systems has been presented in Table 2 .
RESEARCH RESULTS
The analysis was prepared using data on water consumption in Chocianów, Parchów and Pogorzeliska in the years 2009 -2016. Parameters characterizing the measure and irregularity of water consumption were calculated.
The following formulas were used to perform the calculations: -unitary indicator of water consumption qj:
where: Qd av -average daily water consumption, m 3 ·d -1 , Qd max -maximum daily water consumption, m 3 ·d -1 , -hourly irregularity coefficient Nh:
where: Qh av -average hourly water consumption, m 3 ·h -1 , Qh max -maximum hourly water consumption, m 3 ·h -1 .
Based on data regarding daily water consumption and the number of inhabitants, the values of unit water consumption indicators were calculated from Formula (3.1). The results have been presented in Figure 2 .
In the analysed time period, the average unitary consumption of water amounted to 144.9 m 3 •M -1 •d -1 , decreasing by over 13%, whilst in Parchów and Pogorzeliska, it amounted to 101.9 m 3 •M -1 •d -1 , decreasing by 8.5%. The next step of the analysis was determining the coefficients of hourly and daily irregularity of water consumption. For this purpose Formulas (3.2) and (3.3) were used, and the results of the calculations have been compiled in Table 3 . The obtained values of water consumption irregularity coefficients do not deviate from the "Guidelines for Programming Water Demand and the Amount of Waste Water in Urban Settlement Units" [5] . The variability of water consumption in various time frames during the years 2014 -2016 was also subject to analysis. Water consumption in the individual months of the year has been shown in Figures 3 and 4 . Variability in water consumption in the individual months of the year confirms the diverse nature of the individual systems and supplied recipients, as well as the influence of meteorological conditions. Further detailed analyses regarding the variability in water consumption in individual days of the week and at different times of day were carried out based on readings of water consumption carried out every hour, from 01.01 to 31.12.2016, for the water supply system supplying the city of Chocianów. The results of the analysis of water consumption in individual days of the week have been presented in Figure 5 . In Chocianów, significant variation in water consumption between the individual days of the week is not noticeable. The highest water consumption can be observed on Saturdays, with the lowest on Thursdays. This is connected with the lifestyle of the inhabitants -spending time outside of the house during the week and doing housework at the weekend. An analysis of water consumption over the course of a day with maximum water consumption was also carried out. For this purpose, a graph presenting the percentage distribution of water consumption over the course of a day characterized by maximum water consumption was prepared ( Figure 6 ). Three peaks are visible in the course of the hourly distribution of water consumption: morning, afternoon and evening. The most water is consumed in the following hours: 10-11, 13-14 and 19-20, whilst the lowest between 1 and 4. Such a state of matters may be connected with the lifestyle of city inhabitants -a large group of people is employed in the service industry, which is characterized by different working hours than those of manufacturing plants. [3] in the area of Drwinia County, and by Kuczyński and Żuchowicki [15] in the water supply systems in the area of cities and villages of Lower Silesia Province. The obtained results also differ from those presented by Ogiołda and Kozaczek [10] as well as Ogiołda et al [11] . The results obtained for the water supply system supplying the villages of Parchów and Pogorzeliska do not differ significantly from those reported by Bergel [2] , while results obtained for the water supply system of the city of Chocianów are similar to those noted by Ogiołda et al. [10] .
CONCLUSIONS
The calculated values of irregularity coefficients coincide with those given in the "Guidelines for Programming Water Demand and the Amount of Waste Water in Urban Settlement Units" [5] .
The results of the analysis confirmed that variability in water consumption is dependent on various factors. Seasonal changes are connected with meteorological factors, and in rural areas, also with works carried out around farms. The variability in water consumption over the course of a week or day confirms the influence of factors such as the lifestyle of the inhabitants and carrying out responsibilities connected with running a household. The presented analysis may prove useful in taking decisions regarding the operation of water supply systems and lead to the rationalization of investment and operational costs.
